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ABSTRACT 

Borehole log correlations provide the first evidence for >15 m deep channel incision in the 
base of the Quaternary at the southern margin of the North Sea Basin. The coarse sand of the 
lower Quaternary Merksplas Formation fills up the channels that were cut into the top of the 
subjacent fine, glauconite-bearing shelly sand of the upper Pliocene Lillo Formation. Channel 
erosion was locally able to remove the entire upper sandy unit (Merksem Member) of the 
Lillo Formation. The interpretation of a seismic line in the area shows that the channel 
erosion reached even deeper at some locations. The very coarse, poorly sorted infill of the 
channels, with plenty of reworked material, testifies to deposition under tidal or tidally 
enhanced currents. The channel incisions probably cut into the Lillo Formation during the 
earliest Quaternary sea-level lowstands. During a subsequent sea-level rise, tides entered the 
paleo-valleys and widened them. Channel lag deposits were formed with abraded shells and 
other intraclasts. The latter are overlain by a thicker fining-upward sequence, which is 
indicative of channel fills and mainly composed of coastal environment-sourced quartz sand.  
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Belgium The Netherlands 
 Informal name by this study  

Code by this study          
(Figs 2, 4 & 5) 

DOV BGD DINOLOKET 

kb7d6w-B85 006W0028   Essen-Hoek 3 

kb7d6e-B297 006E0134   Essen-Wildert C-4 

kb7d6e-B296 006E0133   Kalmthout -Nieuwmoer 5 

kb7d6e-B155 006E0130   Kalmthout - Putsesteenweg A 

kb7d6e-B298 006E0135   Kalmthoutse Heide B 

B/1-0358 001e0044   Essen - Centrum D 

    B49G0164 Woensdrecht 1 

    B49G0204 Huijbergen 2 

    B50C0077 Zundert - Achtmaal 6 

    B50C0079 Zundert -Wernhout 7 

    B49F0326 Nispen E 

    B49F0435 Roosendaal F 

Table 1. Overview of the boreholes used in this study and their informal names.  

Table 2. Overview of the boreholes used in this study, with the name of the authors of the original/reference interpretations and whether their 

interpretation is followed by this study or not (within a margin of 2 m). Given that the top of the Merksplas Formation was not yet interpreted in the 

original interpretations of the Dutch boreholes, we use the borehole set of Vernes et al. (2023) for comparison as ‘source interpretation’. The changes 

in the base of the Merksplas Formation in some of the Dutch boreholes compared to the reference interpretation of Vernes et al. (2023) are due to new 

insights in the correlations between the Merksplas Formation and the Dutch Waalre and Maassluis formations provided by Everaert et al. (2023).  

Informal borehole 
name in this study 

Source interpretation 

Revised for this study? If yes, at what depth compared to the reference 
interpretation 

Base Lillo Fm Base Merksplas Fm 
Top Merksplas 

Fm 

Essen-Hoek Laga & Notebaert, 1981a 76 m instead of 72 m No No 

Essen-Wildert Laga & Notebaert, 1981b No No No 

Kalmthout -
Nieuwmoer 

Laga & Notebaert, 1981c Not reached No No 

Kalmthout -  
Putsesteenweg 

Deckers et al., 2019 No 38 m instead of 42 m No 

Kalmthoutse Heide Laga & Notebaert, 1981d No No No 

Essen - Centrum Laga, 1979 No No No 

Nispen Vernes et al., 2023 No No No 

Roosendaal Vernes et al., 2023 No 81 m instead of 78 m No 

Woensdrecht Vernes et al., 2023 No 55 m instead of 44 m No 

Huijbergen Vernes et al., 2023 No 59.5 m instead of 55 m No 

Zundert-Achtmaal Vernes et al., 2023 No No No 

Zundert-Wernhout Vernes et al., 2023 No No No 
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Table 3. Overview of the thicknesses of the Merksem Member, Merksplas Formation and their sum in the different boreholes of this study. Boreholes 

with a thick Merksem Member are marked by green shading, and those without or with a very thin Merksem Member in orange shading. Notice that a 

thin Merksem Member corresponds to a thicker Merksplas Formation and vice versa.  

Informal name by this study 

Thicknesses in this study (see Figures 5 and 6) 

Merksem Member Merksplas Formation 
Merksem Mbr +  
Merksplas Fm 

Essen-Hoek 0 25 25 

Essen-Wildert 15 13 28 

Kalmthout -Nieuwmoer 2 20 22 

Kalmthout - Putsesteenweg 15 12 27 

Kalmthoutse Heide 0 25 25 

Essen - Centrum 6 18 24 

Nispen 0 25 25 

Huijbergen 5 18 23 

Zundert – Achtmaal 5 15 20 

Zundert -Wernhout 16.5 12 28.5 

Woensdrecht 6 20 26 

Roosendaal 6 25 30 

Average 6 19 25 
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